ABSTRACT The use of mercuric chloride as an histological fixative was associated with high environmental atmospheric concentrations of mercury vapour (up to 0 5 nmol/l) as well as mercury compounds (total Hg up to 10 nmol/l). Technicians Group 2 (non-exposed)
Corrosive sublimate (HgCI2) was one of the first reagents to be used as a tissue preservative and fixative in histology (Blanchard, 1847) . Braus (1896) appears to have been the first to use a mixture of formaldehyde and mercuric chloride. This mixture, generally known as formol-corrosive solution, was advocated as a routine fixative by Carleton (1926) and by Lendrum (1941) . Its use is now promoted by the Association of Clinical Pathologists (1966) . Other fixatives containing mercuric chloride, such as Zenker's, Susa's and Helly's solutions, are also in common use.
Since 1947 histopathologists in Dundee have routinely used formol-corrosive solution (30g HgC12 in 100 ml commercial formalin diluted with water to 1 litre) for fixing surgical material. The routine procedure for post-mortem material, however, includes preliminary fixation in 10% formol-saline followed by prolonged immersion (secondary fixation) in 5% mercuric chloride (saturated corrosive).
This investigation was undertaken to assess whether or not there was mercury absorption in the laboratory staff.
Methods

POPULATION
Individuals were allocated to one or other of two Received for publication 13 Kudsk (1964) .
Urinary protein
The method was developed from those of Henry et al. (1957) and Kibrick (1958) . The proteins were precipitated from a 20 ml aliquot of urine by addition of 5 0 ml of 25 % trichloroacetic acid solution before spectrophotometric estimation using biuret reagent. A standard curve was made using crystallised bovine albumin.
Urinary creatinine
The alkaline picrate method of Bonsnes and Taussky (1945) was used. Creatinine output was calculated to check that a full 24-hour specimen had been received. All samples were found to be satisfactory by this rough check.
Statistics
Since the distribution of urinary output rates were not gaussian the significance of differences between the exposed and non-exposed groups in respect of mercury and protein output rates were calculated using the U test (Mann and Whitney, 1947) .
Results
Levels ofenvironmental mercury are given in Table 1 . Measurements of total atmospheric mercury in histology laboratory A were up to five times higher than those in haematology laboratory H. Raised mercury vapour values, including some of 0 5 nmol/l, were detected in air sampled near the two sinks in histology laboratory A. One of these sinks is customarily used for block-taking, involving the handling of mercuric chloride-fixed specimens and it is conveniently near the ready-use supplies of fixative solution. Disused fixed-specimen storage jars are cleaned out with hot water in the second sink.
Histology laboratory B, selected as another control for laboratory A, gave zero readings for mercury vapour. The finding of traces of mercury vapour and 0-20 nmol/l of total mercury in laboratory H was unexpected in a control environment. Higher readings in the adjoining annex Hx also intended as a control led to the discovery of the source, mercury globules in gaps between and under the parquet floor-blocks.
The median urinary mercury excretion among 21 non-exposed technicians was 72 nmol/24h, range 0 to 157 (Fig. 1) . By contrast, the median mercury excretion rate was 265 nmol/24h, range 119 to 442, in 21 similarly employed technicians who were exposed to mercury-containing fixatives. Thus the mercury excretion rate in the mercury-exposed personnel is four times greater than that in the control subjects. The difference is significant (p < 0-001). Similarly the amount of proteinuria in the mercury-exposed individuals as a group is at least twice that in the controls, using as an index either the output rate of protein expressed per 24 hours (Fig. 2) , or, an indirect measure in which urinary protein is expressed per gram of accompanying creatinine output. The difference in the amount of proteinuria shown by the exposed and non-exposed groups is also significant (p < 0-01). These results are summarised in Table 2. In the follow-up phase, mercury vapour levels were not changed materially in either of the histology laboratories but total mercury levels in histology laboratory A were lower (Table 1) Several common metals interact with mercuric chloride releasing mercury or forming amalgams. These metals include copper, zinc, lead, and aluminium which are likely to be present as part of the plumbing, sinks, and the related metal fittings of histology laboratories. This effect may in part account for the higher concentrations of mercury found in air near the sinks in this investigation.
URINARY MERCURY EXCRETION
The technicians forming the non-exposed group showed a range of mercury excretion rates in urine which is similar to the normal range for the method used: 0 to 141 nmol/24h, median value 52 in 33 normal subjects (Taylor et al., 1969) . The detection limit for this method is 20 nmol/l. Earlier authors quote comparable normal mercury values: 0 to 150 nmol/l (Nobel and Nobel, 1958; Kudsk, 1964) and less than 100 to 125 nmol/l (Goldwater, 1964) .
Technicians who were exposed to mercury compounds had as a group appreciably higher urinary mercury output than the paired control subjects or other normal subjects. In 19 of 21 exposed subjects the output of mercury exceeded 150 nmol/l with fairly wide variability. Large day-to-day variability in and between exposed individuals in the output of mercury has been noted before (Buckell et al., 1946; Goldwater, 1964) .
As a group the exposed workers had an increased rate of excretion of protein in the urine compared with the group of matched controls who were all within the expected upper limit of adult normality for the method (Taylor et al., 1969) . Although method dependent (Jorgensen, 1967) , the upper limit of normal urinary protein excretion is between 100 and 150 mg/24h, mean value between 40 and 80 mg/24h (Relman and Levinsky, 1971) . Paraproteinuria (globulins rather than albumin) in 11 torr particular is not readily detected by Albustix-reagent strips (Rennie and Keen, 1967) (West and Lim, 1968) greater by a factor of 10 than those found in this study are currently accepted and are assumed to carry minimal health risk. The possibility remains however that trace proteinuria is a manifestation of mercury toxicity, albeit minimal. The occurrence of heavy proteinuria (more than 2g/24h) would warrant the removal of the subject from exposure to mercury and its compounds. In the case of the trace proteinuria associated with minimally increased urinary excretion of mercury as found here accompanying routine histopathological work, the long-term clinical significance is unknown.
MERCURY ABSORPTION CONTROL MEASURES
Mercury vapour from manometric apparatus is a recognised risk in hospital laboratories (Williams et al., 1968 (Rose et al., 1972; Lancet, 1975 
